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(54) GAS SEPARATOR FOR SOLID HIGH POLYMER ELECTROLYTIC FUEL CELL 

(57)Abstract: 

PURPOSE: To maintain electrolyte in a sufficient water 
holding condition, and stabilize output of a fuel cell by 
forming a fuel or oxidating agent flowing passage as a 
bending passage continuing at least by a single 
turnaround and a half, and arranging it in a plurality. 
CONSTITUTION: Fuel or an oxidating agent supplied 
from outside of a fuel cell body is introduced to an inlet 
side fluid manifold 1 1 through a fluid introducing hole 9, 
and distributively flows to a fluid passage groove 15 as a 
passage arranged on the reverse of a separator 8 
through an inlet side fluid communicating hole 13. In this 
case, the groove 15 is once reversed in the vicinity of an 
outlet side fluid manifold 12, and is again introduced to 
the vicinity of the manifold 1 1 , and is further once again 

reversed. Thereby, as a result, after a passage continuing by a single turnaround and a half is 
formed, it is directly connected to the manifold 12. Thereby, since a humidifying moisture 
shortage situation of electrolyte particularly on the downstream part side of the fuel flowing 
groove 15 is compensated with humidifying moisture from an upstream part of the groove 15, 
the electrolyte can be uniformly put in a sufficient water holding condition, so that output of a 
fuel cell can be stabilized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The gas separator for solid-state polyelectrolyte fuel cells characterized by to set to the 
separator for gas for supplying fuel gas or oxidizer gas to a solid-state polyelectrolyte film of a fuel cell, 
and to be prepared these two or more passage while making passage where a fuel or an oxidizer which is 
open for free passage to a manifold which gathers a residual fuel or a residual oxidizer flows into 
crooked passage which 1 -round-trip-half-continues at least from a manifold which distributes and 
supplies a fuel or an oxidizer. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the gas separator for solid-state polyelectrolyte fuel 
cells which can maintain an electrolyte in the sufficient water retention condition, and can attain 
stabilization of the output of a fuel cell. 
[0002] 

[Description of the Prior Art] An example of a solid-state polyelectrolyte fuel cell is shown in drawing 
3 . Carry out this in the center, the catalyst electrodes (for example, platinum) 02 and 03 are made to 
adhere to both sides, using macromolecule ion exchange membrane (for example, fluororesin system ion 
exchange membrane with a sulfonic group) as an electrolyte 01, and the electrode zygote 06 consists of 
porous carbon electrodes 04 and 05 in piles across the both sides the shape of sandwiches further. 
[0003] Here, the hydrogen in the fuel supplied to the anode pole side (H2) is hydrogen-ion-ized on the 
catalyst electrode (anode pole) 02, and a hydrogen ion moves it to a cathode pole side as the basis of the 
inclusion of water by the inside of an electrolyte 01, and H+ and xH2 O. The hydrogen ion which moved 
reacts with the electron (e-) which has circulated the oxygen (02) and the external circuit 07 in an 
oxidizer on the catalyst electrode (cathode pole) 03, water is generated, and the generation water is 
discharged out of a fuel cell from the cathode electrodes 03 and 05. At this time, the flow of the electron 
(e-) which circulated can use an external circuit 07 as electrical energy of a direct current. 
[0004] In addition, in order to realize the above hydrogen ion permeability, he is trying to maintain a 
membranous water retention condition in the macromolecule ion exchange membrane used as an 
electrolyte 01, as it is necessary to hold this film in the water retention condition which always becomes 
enough, and the saturated steam of the equivalent near the operating temperature (about ordinary 
temperature -100 degree C) of a cell is usually include in a fiael or an oxidizer, namely, it humidifies and 
a fuel and an oxidizer are supply to the electrode zygote 06. 

[0005] An example of the passage configuration of the separator (separator) of the conventional solid- 
state polyelectrolyte fuel cell is shown in drawing 2 . The fuel or oxidizer supplied from the outside of 
the main part of a fuel cell is introduced into the entrance-side fluid manifold (header) 01 1 through the 
fluid installation hole 09. The fuel or oxidizer introduced into this entrance-side fluid manifold (header) 
01 1 is prepared in the rear face of a separator 08 through the entrance-side fluid free passage hole 013, is 
distributed to the **** fluid passage slot 015, and flows. In addition, a sign 016 illustrates the flow of 
gas among drawing. 

[0006] The electrode zygote 06 shown in drawing 3 mentioned above will take the form pinched from 
both sides with the separator 08 with the fluid passage slot 015 as shown in drawing 2 . Here, through 
the outlet side fluid free passage hole 014, the residual fuel or residual oxidizer which was not used for a 
cell reaction but remained was again brought together in the outlet side fluid manifold 012 of the rear 
face of a separator 08, and was discharged out of the main part of a fuel cell through the fluid discharge 
hole 010. 
[0007] 
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[Problem(s) to be Solved by the Invention] There are the following problems in the passage 
configuration of the separator (separator) of the solid-state polyelectrolyte fuel cell shown in drawing 2 
mentioned above. 

[0008] (1) When a fuel is poured to a separator, with the hydrogen ion generated on the catalyst 
electrode (anode pole) 02 The humidification moisture in the fuel which set the inside of an electrolyte 
01 to H+ and xH2 O, and has moved to both the catalyst electrode (cathode electrode) 03 sides With the 
reaction water generated on the catalyst electrode (cathode pole) 03 with this hydrogen ion, a steam or a 
part serves as a gestalt by which an oxidizer is discharged in the flowing fluid passage slot 015 with a 
liquid. 

[0009] At this time, in the upper section side of the flowing fluid passage slot 015 on the fuel The 
humidification moisture content in a fuel is still secured fully, and sufficient humidification moisture 
content to move in the inside of an electrolyte and to be discharged at an oxidizer side is held in the fuel, 
namely, although it is the reason which can maintain an electrolyte in the sufficient water retention 
condition In the downstream side of the flowing fluid passage slot 015 on the fuel, there is a problem of 
humidification moisture contents running short gradually by the migration and the transparency by the 
side of the oxidizer of the humidification moisture in a fiiel, i.e., becoming with some desiccation to an 
upper section side. 

[0010] Consequently, the conductive lowering in an electrolyte is invited to the downstream side of the 
fluid passage slot 015, and it has become the cause of lowering of the output of a fuel cell. 
[001 1] (2) moreover , since the steam partial pressure in the oxidizer ambient atmosphere rise so that an 
oxidizer go [ the migration water which move from a catalyst electrode ( an anode pole ) 02 to a catalyst 
electrode ( a cathode pole ) 03 with the generation water and the hydrogen ion which be generate in 
connection with a cell reaction ] to the downstream of a flowing fluid passage slot 015 , when an 
oxidizer be pour to a separator 08 with a fluid passage configuration as show in drawing 2 , a problem 
that where of become a steam and gaseous diffusion blowdown become be hard carry out be . 
[0012] Furthermore, the part has caused the condition that the gaseous diffusion in the inside of 
plugging and its carbon electrode 05 is easy to check liquid-izing or the drop-ized generation water, and 
migration water in the porous carbon electrode (cathode pole) 05. For this reason, the condition that a 
stable cell reaction was hard to be performed had occurred. 

[0013] This invention aims at offering the gas separator for solid-state polyelectrolyte fuel cells which 
can maintain an electrolyte in the sufficient water retention condition, and can aim at conductive 
maintenance of this electrolyte, i.e., stabilization of a fuel cell output, in view of the above-mentioned 
problem. 
[0014] 

[Means for Solving the Problem] A separator for solid-state polyelectrolyte fuel cells concerning this 
invention which solves said technical problem In a separator for gas for supplying fuel gas or oxidizer 
gas to a solid-state polyelectrolyte film of a fuel cell While making passage where a fuel or an oxidizer 
which is open for free passage to a manifold which gathers a residual fuel or a residual oxidizer flows 
into crooked passage which 1-round-trip-half-continues at least from a manifold which distributes and 
supplies a fuel or an oxidizer, it is characterized by preparing these two or more passage. 
[0015] 

[Function] The following operations are done so as a result of forming the passage where the first-class 
way carried out a 1 round-trip half of the passage of the separator with which a fuel or an oxidizer flows 
at least continuously toward the manifold side which gathers a fuel, the residual fuel from the 
distribution and manifold [ which is supplied ] side of an oxidizer, or a residual oxidizer. 

(1) It is the passage where a fuel flows, and since the condition of the lack of humidification moisture of 
the electrolyte by the side of a downstream turns into a condition compensated with the humidification 
moisture from the upper section of the adjoining crooked passage where the fuel which still enough 
holds humidification moisture flows especially, it becomes possible to continue all over an electrolyte 
and to maintain this electrolyte in the sufficient water retention condition mostly at homogeneity. 

(2) Evaporation into the oxidizer of the generation water which the rate of flow of the oxidizer which 
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flows this passage by round trip-ization of passage increases, consequently is especially generated in 
connection with a cell reaction in a downstream side with the high steam partial pressure in an oxidizer 
ambient atmosphere, and the migration water which moves to a catalyst electrode (cathode electrode) 
from a catalyst electrode (anode electrode) with a hydrogen ion, and gaseous diffusion are promoted. 
(3) Blowdown into the oxidizing agent of the generation water in liquid-izing or the drop-ized porosity 
carbon electrode (cathode pole) and migration water is also promoted, and the gaseous diffusion of the 
oxidizing agent to the inside of a carbon electrode (cathode pole) is also promoted. 
[0016] 

[Example] Hereafter, this invention is explained based on an example. 

[0017] It is the schematic diagram of the passage configuration of the gas separator of the solid-state 
polyelectrolyte fuel cell built over an example at drawing 1 . As shown in drawing 1 , the gas separator 8 
concerning this example carries out a 1 round-trip half of the first-class way continuously toward the 
MANIHORU side which gathers a residual fuel or a residual oxidizer from the distribution and 
MANIHODO [ which is supplied ] side of a fuel or an oxidizer as for the fluid passage slot of the 
separator with which a fuel or an oxidizer flows, and explains the example which prepared four of the 
passage. 

[0018] The fuel or oxidizer supplied from the outside of the main part of a fuel cell is introduced into the 
entrance-side fluid manifold 1 1 through the fluid installation hole 9. The fuel or oxidizer introduced into 
this entrance-side fluid manifold 1 1 is distributed to the fluid passage slot 15 as passage established in 
the rear face of a separator 8 through the entrance-side fluid free passage hole 13, and flows. The 
electrode zygote 06 as shown in drawing 3 mentioned above will take the form pinched from both sides 
with the 8th page of a separator with this fluid passage slot 15. After the fluid passage slot 15 where a 
fuel or an oxidizer is introduced forms the passage where make it once reversed near the outlet side fluid 
manifold 12, and lead near the entrance-side fluid manifold 1 1 again, it is made reversed further once 
again, and half one round trip continues as a result, he is trying to link it with the outlet side fluid 
manifold 12 directly here. Therefore, the flow 16 of the gas of the introduced fuel or an oxidizer will 
counter, and will flow the inside of the fluid passage slot 15. 

[0019] In this example, compared with 12 linear passage shown in drawing 2 as shows the example 
which prepared such four first-class ways that carried out a 1 round-trip half and shows the conventional 
example mentioned above when [ the flow rate ] the supply fluid flow rate was fixed and a fluid passage 
flute width and the depth are fixed, the both-way fluid rate of flow in it will increase 3 times. Similarly, 
the fluid rate of flow in the fluid passage slot 15 can be selected to arbitration by the count of 
crookedness of passage, and the number of the first-class way. In addition, although the fluid passage 
slot 15 used what carried out a 1 round-trip half, this invention is not limited to this but you may make it 
its increase the count of crookedness in this example. 

[0020] The residual fuel or residual oxidizer which remained without being used for a cell reaction is 
again brought together in the outlet side manifold 12 of the rear face of a separator 8 through the outlet 
side fluid free passage hole 14, and a fluid is discharged out of the main part of a fuel cell through the 
fluid discharge hole 10. 

[0021] Consequently, according to this example, the following operation and effects are done so. 
[0022] (1) since the condition of the lack of humidification moisture of the electrolyte by the side of a 
downstream be especially compensate with the humidification moisture from the upper section of the 
adjoining fluid passage slot 15 where the fuel of the flowing fluid passage slot on the fuel which still 
enough hold humidification moisture flow , it become possible to continue all over an electrolyte and to 
maintain this quality of electric field in sufficient water retention condition mostly at homogeneity , 
consequently stabilization of conductive maintenance of an electrolyte , i.e. , the output of a fuel cell , 
can attain . 

By round trip-ization of a fluid passage slot, the rate of flow of the oxidizer which flows the fluid 
passage slot 15 increases. (2) By that cause Evaporation into the oxidizer of the migration water which 
moves to a catalyst electrode (cathode pole) from a catalyst electrode (anode pole) with the generation 
water and the hydrogen ion which are especially generated in connection with a cell reaction in a 
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downstream side with the high steam partial pressure in an oxidizer, While gaseous diffusion is 
promoted, blowdown into the oxidizer of the generation water in liquid-izing or the drop-ized porosity 
carbon electrode (cathode pole) or migration water is also promoted. The gaseous diffusion of the 
oxidizer to the inside of a carbon electrode (cathode pole) is also promoted by these, it becomes possible 
to maintain the stable cell reaction, and it becomes possible to attain stabilization of a fuel cell output. 
[0023] 

[Effect of the Invention] According to the gas separator concerning this invention, the following effects 
are done so as stated above. 

[0024] (1) Since moisture is compensated with the humidification moisture from the adjoining passage 
upstream section in which the fully held [ still ] fuel or an oxidizer flows, it becomes possible to 
continue all over an electrolyte and to maintain this quality of electric field in the sufficient water 
retention condition mostly at homogeneity, consequently stabilization of conductive maintenance of an 
electrolyte, i.e., the output of a fuel cell, can be attained. 

[0025] (2) By round trip-ization of passage, the rate of flow of the flowing oxidizer increases and also 
set this passage to a downstream side with the high steam partial pressure in an oxidizer especially. 
While evaporation into the oxidizer of the migration water which moves to a cathode pole from the 
anode pole which is a catalyst electrode with the generation water and the hydrogen ion which are 
generated in connection with a cell reaction, and gaseous diffusion are promoted Blowdown into the 
oxidizer of the generation water which carried out liquid-ization in a porosity carbon electrode (cathode 
pole) etc., or migration water is also promoted. The gaseous diffusion of the oxidizer to the inside of a 
carbon electrode (cathode pole) is also promoted by these, it becomes possible to maintain the stable cell 
reaction, and it becomes possible to attain stabilization of a fuel cell output. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the passage configuration of the gas separator of the solid- 
state polyelectrolyte fuel cell concerning this example. 

[Drawin g 2] It is the schematic diagram of the passage configuration of the gas separator of the solid- 
state polyelectrolyte fuel cell concerning the conventional technology. 

[Drawing 3] It is generation-of-electrical-energy principle drawing of a solid-state polyelectrolyte fuel 
cell. 

[Description of Notations] 

8 Separator 

9 Fluid Installation Hole 

10 Fluid Discharge Hole 

1 1 Entrance-Side Fluid Manifold 

12 Outlet Side Fluid Manifold 

13 Entrance-Side Fluid Free Passage Hole 

14 Outlet Side Fluid Free Passage Hole 

15 Fluid Passage Slot 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 2] 
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